Background: there is growing consensus around the importance of population level approaches which seek to improve public knowledge and awareness of dementia. Aim: to assess knowledge of the relationship between dementia and ageing, and of the risk and protective factors associated with it, among the general public in Ireland. Design: cross-sectional survey. Participants selected using quota sampling based on Census data. Methods: the final sample of 1,217 respondents provided estimates of dementia knowledge in the Irish population. Logistic regression was used to assess the impact of potential predictor variables on knowledge of dementia. Results: a majority (52%) reported that they knew someone living with dementia. Just 39% were confident that they could tell the difference between the early signs of dementia and normal ageing. Less than half (46%) believed that there were things they could do to reduce their risk of developing dementia, and knowledge of risk and protective factors for dementia was very poor. Although significant differences were seen according to area of residence, social class and experience of dementia, even those groups with 'better' understanding demonstrated substantial knowledge deficits regarding risk and protective factors. Conclusions: the general public in Ireland are confused about the relationship between dementia and ageing, and knowledge of risk and protective factors for dementia is very poor. While not dissimilar to those reported internationally, the findings present a challenge to those tasked with promoting behaviour change and interventions to delay or prevent the onset of dementia.
Introduction
Although dementia prevalence is much greater in the elderly, and older age is the strongest risk factor for dementia, dementia is not an inevitable consequence of ageing. Epidemiological studies in high income countries have suggested that the incidence of age-specific prevalence of dementia has declined in the past 20 years, thereby implying that dementia risk is modifiable [1] [2] [3] .
The modifiable nature of many of the risk factors contributing to Alzheimer's disease and dementia has not been adequately communicated to the general public. The most common misconception is that dementia is a normal part of ageing and there is a lack of clarity about the point at which normal age-related memory loss problems become severe enough to indicate dementia [4] . In addition, it was reported that people commonly believe that they have no control over whether or not they develop dementia.
Given international evidence that the public are confused about the relationship between dementia and ageing, and of the modifiable nature of dementia risk, this study aimed to assess knowledge of these factors among the public in Ireland.
Methods
The target population for this survey was defined as adults aged 16 years and over living in the community in the Republic of Ireland. Participants were selected using quota sampling (weighted for age, gender, marital status and social class) based on the 2011 National Census (Appendix S1, Supplementary data, available in Age and Ageing online). Subjects were interviewed face-to-face in January 2016 (Appendix S1, Supplementary data, available in Age and Ageing online). The only exclusion criterion was a prior personal diagnosis of dementia.
Respondents were given a series of statements regarding general knowledge of dementia, and dementia risk and protective factors. For the former, respondents were asked to answer true, false or do not know, while they were asked to indicate the extent to which they agreed or disagreed with the statements on risk and protective factors along a 5-point scale (strongly disagree to strongly agree). Responses were then grouped according to whether they were correct or incorrect, based on current best evidence.
Data were analysed using Statistical Package for the Social Sciences (SPSS) version 22. The variables of interest examined were sex, age group, area of residence, socioeconomic group and experience of knowing someone living with dementia. Logistic regression analysis was used to assess the impact of these variables on the likelihood that respondents would:
• Demonstrate better knowledge of the relationship between dementia and ageing.
• Demonstrate better knowledge of dementia risk and protective factors and the ability to modify dementia risk.
Results
The sample comprised 1,217 randomly selected adults aged 16 years and over (Table 1 Appendix 2, Supplementary data, available in Age and Ageing online). A majority (52%) of participants reported that they knew, or had previously known, someone living with dementia.
Dementia versus normal ageing
Overall, 39% of respondents were confident that they could tell the difference between the early signs of dementia and normal ageing (Table 1) . Those who knew or had previously known someone living with dementia were over twice as likely as those without this experience to report confidence in telling the difference between the signs of early dementia and normal ageing (odds ratio (OR) = 2.74, 95% CI: 2.13-3.53, P < 0.001) ( Table 1) . One in five respondents (23%) believed that those <65 years of age do not get dementia, while 23% reported incorrectly that only old people get dementia. One in four respondents (26%) reported incorrectly that dementia is a normal part of getting old.
Those in the younger age group (15-39 years) were consistently less likely to answer these statements correctly when compared with older respondents (Table 2) % = Percentage correct; OR, adjusted odds ratio of answering questions correctly; ABC1, employers and managers (A), higher professionals (B), lower professionals (C2); C2DE, lower professionals (C2), non-manual (D), manual skilled (D); F, farmers; CI, 95% confidence interval; *P < 0.05; **P < 0.00. one in five (27%) people aged 60 years and older still believe that dementia is a normal part of getting older. Differences were also seen between men and women, according to socioeconomic group and whether or not respondents knew or had previously known someone living with dementia ( Table 2) .
Knowledge of dementia risk as modifiable
Respondents were asked whether they believed that dementia risk can be modified. The statements were phrased positively ('there are things you can do') and negatively ('there is nothing you can do'). Just 24% of respondents answered both correctly. A greater proportion of respondents (46%) answered the positively phrased statement correctly. Regardless of positive or negative phrasing, less than half of all respondents believed that there were things they could do to reduce their risk. Those who knew or had previously known someone living with dementia were significantly more likely to respond correctly to both statements ('there are things you can do', OR = 2.04, 95% CI: 1.60-2.60, P < 0.001; 'there is nothing you can do', OR = 2.06, 95% CI: 1.60-2.67, P < 0.001). However, even within the group of respondents who knew someone living with dementia, more than 1 in 5 (23%) disagreed that there are things you can do to reduce your risk and a further 24% were unsure.
Knowledge of risk and protective factors for dementia
Respondents were given a series of statements regarding dementia risk and protective factors. The risk factor which respondents were least likely to identify correctly was hypertension ( Figure S1 , Appendix S2, Supplementary data, available in Age and Ageing online). One in five respondents was unsure as to whether dementia risk increases as you get older. At least one third of respondents did not know or were unsure if alcohol consumption, diet, or family history were related to dementia risk. Half did not know or were unsure about whether smoking is a risk factor for dementia.
No differences were seen between women and men in relation to their knowledge of risk and protective factors for dementia (Table 2) . A number of differences were seen between those living in urban versus rural areas, with those in the latter significantly less likely to know that a healthy diet decreases dementia risk (OR = 0.64, 95% CI: 0.50-0.82) or that heavy alcohol consumption (OR = 0.65, 95% CI: 0.50-0.82) and a lack of exercise increase that risk (OR = 0.52, 95% CI: 0.40-0.67). Compared with those in the ABC1 socioeconomic group, farmers were less likely to know that having a parent with dementia increases personal risk of the condition (OR = 0.50, 0.29-0.86) and just 13% of farmers knew that hypertension is a risk factor for dementia.
Discussion
These results indicate that the general public in Ireland have poor knowledge of the relationship between dementia and ageing, of the modifiable nature of the condition and of the risk factors which are amenable to modification.
A significant minority believes that dementia is a normal part-and therefore an inevitable consequence-of ageing, a finding reflected in previous studies internationally [4] . Less than half know that there are things they can do to reduce their risk of getting dementia, which compares poorly with a population-representative survey of Australians in 2005 in which 72% of participants thought that it was possible to reduce their risk [5] . While significant differences were seen in knowledge of risk and protective factors according to some socio-demographic variables (i.e. urban versus rural) and according to whether people knew or had known someone living with dementia, even the groups with 'better' knowledge demonstrated substantial deficits.
These findings have implications for planning campaigns which aim to motivate people to address their risk factors; these campaigns will need to clarify the association between ageing and dementia, so that people understand the modifiable nature of dementia risk and, therefore, the positive benefits which accrue from addressing risk factors like smoking and excessive alcohol consumption.
There is increasing recognition that dementia is a complex syndrome, which affects a heterogeneous population, and prevention efforts should therefore target multiple domains in combination [1, 6] . The need for this 'multi-modal approach' has been reinforced by the results of the current survey which demonstrate a lack of knowledge for all risk factors studied; education and awareness campaigns which aim to delay onset or prevent dementia must therefore attempt to address a range of knowledge deficits simultaneously.
Strengths and limitations
This is the most comprehensive cross-sectional survey undertaken to date in Ireland regarding dementia knowledge. It is a large, national population-based sample of the general public and hence its results can be generalised to that population. As a result of the sampling method employed, the number of people invited to participate but who declined was not recorded and hence a response rate cannot be calculated. Information on level of education and knowledge of the associations between dementia and education, diabetes and depression were not assessed-these will be addressed in a follow-up study.
Conclusions
These results have demonstrated substantial deficits in public knowledge of dementia in Ireland. While not dissimilar to those reported internationally, these findings represent a challenge to those tasked with adopting a public health approach to addressing these deficits. The results will be used to inform the development of a national campaign which will aim to educate the general public about dementia and, in particular, to clarify the relationship between dementia and ageing, and to communicate the modifiable nature of many of the factors which contribute to dementia risk.
Key points
• The importance of population level approaches which seek to improve public knowledge of dementia is increasingly recognised.
• This study reports the results of a nationally representative survey of knowledge levels of dementia in Ireland.
• A significant minority of the Irish population believe that dementia is a normal part and an inevitable consequence of ageing.
• Less than half of respondents believed that there were things they could do to reduce their risk of getting dementia.
• The results will be used to inform the development of a national campaign which will aim to educate the public about dementia.
Supplementary data
Supplementary data are available at Age and Ageing online.
